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1. Introduction. Necessary and sufficient conditions for an analytic function f(z) to map a circle z r onto a curve which is convex, or starlike with respect to a given point, are well known [3; 105] . In this paper we obtain generalizations of these conditions for certain other elementary types of curves in the z-plane and obtain some consequences of these generalizations.
Let r r(t) denote a directed curve z(t) x(t) iy(t), where for to _< _< t the real functions x(t) and y(t) are twice differentiable and z'(t)
O.
The direction of the curve will be that generated by increasing t. We shall also consider one parameter families of such curves, I' r(t, u). z x(t, u) iy(t, u),
where for each fixed u in Uo _< u _< u, r(t, u)has the above mentioned properties for to(u) <_ <_ t(u In case Wo 0, we shall merely say "F(z) is starlike on I'." If f(z) is defined in some region R and the curve 1 extends beyond this region the statement "f(z) is convex on I" will mean, f(z) is convex on that portion of 1 lying in R. Note that for an n-th degree polynomial the image curve will go around the origin n times, and so the "region" enclosed will not be simple, and of course not convex in the ordinary sense, but the boundary ,curve will be convex in the sense of our definition.
In the next section we shall prove the following more general assertion.
THEOREM 3.1. Let p(z) be a polynomial and let r be the boundary of any simple ,convex region containing all the zeros of p(z). Then p(z) is convex on F. 
(G(z) > 0 in z < 1, and hence by a theorem due to Carathiodory [2] 
where the notation < < means that for the two power series in (4.6) the coefficients on the right hand side are real and not less than the absolute value of the corresponding coefficients on the left hand side [3; 9]. By integration log F(z) < < -2a log (1 z)
The coefficients in the power series for F*(z) are given by the right side of (4.7).
It is easy to see that the bound is sharp since (F*'(z)/F*(z) > 0 in z < 1. This theorem and the proof remain valid when the word "convex" is replaced by "starlike," but in this latter case the proof can be given by a trivial geometric :argument, and the mapping function f(z) does not even need to be regular. 
